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1D: 54554 Which of the following individuals would have the lowest degree of vancomycin protein binding? 
Corea 
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A 77-year-old for NYHA Class II Heart Failure % 


[correc] 
Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
To understand the degree of protein-binding of vancomycin. 


BACKGROUND: 


Vancomycin is an antibiotic used to treat a number of bacterial infections. The oral bioavailability of this 
medication is very low. The reported amount of protein-binding of vancomycin varies from patient to patient 
but is commonly reported to be between 50 to 55%. This proportion is reduced to 20-30% protein binding in 
renal insufficiency. 


RATIONALE: 
Correct Answer: 


+ A 48-year-old with stage four chronic kidney disease - Protein-binding of vancomycin is about 50 
to 55%, but this is reduced to 20-30% in renal insufficiency. 


Incorrect Answers: 


+ A55-year-old female with type 2 diabetes - Protein-binding of vancomycin is about 50 to 55%, but 
this is reduced to 20-30% in renal insufficiency. 


e An 86-year-old with end-stage dementia - Protein-binding of vancomycin is about 50 to 55%, but 
this is reduced to 20-30% in renal insufficiency. 


+ A 77-year-old for NYHA Class II Heart Failure - Protein-binding of vancomycin is about 50 to 55%, 
but this is reduced to 20-30% in renal insufficiency. 


TAKEAWAY/KEY POINTS: 
Protein-binding of vancomycin is about 50 to 55%, but this is reduced to 20-30% in renal insufficiency. 


REFERENCE: 


[1] ASHP Therapeutic Position Statements, Therapeutic Monitoring of Vancomycin in Adult Patients: A 
Consensus Review of the American Society of Health-System Pharmacists, the Infectious Diseases Society of 
America, and the Society of Infectious Diseases Pharmacists. https://www ashp.org/-/media/assets/policy- 
guidelines/docs/therapeutic-position-statements/therapeutic-monitoring-vancomycin-adults.ashx. 

[2] Lexicomp, Lexi-Drugs, Vancomycin. https://online.lexi,com. 

B] Vancomycin. In Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian Pharmacists 
Association. htto://myrxtx.ca. 


The correct answer is: A 48-year-old with stage four chronic kidney disease 


Question #:52 


1D: 54508 HS is a 37-year-old female who has a cough, difficulty breathing, and a fever. HS's family physician 

diagnosed her with pneumonia. HS's past medical history is significant for addiction to oxycodone. 
She started methadone maintenance therapy about one year ago, and has not had any other opioids 
 Fayqueion since then. HS's current methadone dose is 80 mg daily. She receives one witnessed dose at the 
pharmacy every Monday and then receives six carries. HS is not on any other home medications. Since 
HS is already on methadone which can prolong the QTc interval, HS's physician wants to avoid 
prescribing an antibiotic that can also prolong HS's QTc interval. 


Corect 


Which of the following antibiotics can prolong the QTe interval? 


Select one: 
Cloxacillin % 
Trimethoprim ¥ 
Azithromycin v 


Rose Wang (ID:113212) this answer is correct. Azithromycin can prolong the QTe 
interval. 


Daptomycin ® 


Marks for this submission: 1.00/1.00. 


TOPIC: Antimicrobial therapies 


LEARNING OBJECTIVE: 
Identify antibiotics that can prolong the QT interval. 


BACKGROUND: 


Torsades de pointes (TdP) is a life-threatening arrhythmia. A prolonged QTc interval is a risk factor for TdP; 
therefore, drugs that can cause a prolonged OTc may increase the risk of TAP. Signs and symptoms of a 
prolonged Tf interval include heart palpitations, syncope, and sudden cardiac death, 


Common antibiotics which can cause OTe prolonaatian include macrolides (e.a.. azithromvcin) and 


fluoroquinolones (e.g, levofloxacin). When prescribing drugs that can prolong the QTc interval, care must be 
taken to assess patient risk factors for drug-induced TdP (e.g. female sex, increasing age, hypokalemia, 
bradycardia), other concurrent drugs which can prolong the QTc interval, and the patient's baseline QTc 
interval. 


RATIONALE: 
Correct Answer: 


© Azithromycin - Azithromycin can prolong the QTc interval. 


Incorrect Answers: 


© Cloxacillin - Cloxacillin is not known to prolong the QTc interval. 
© Trimethoprim - Trimethoprim is not known to prolong the QTc interval. 


* Daptomycin - Daptomycin is not known to prolong the QTc interval. 


TAKEAWAY/KEY POINTS: 

Azithromycin can prolong the Qc interval. Patients with multiple risk factors/drugs which can prolong the 
Alc interval should be monitored or prescribed alternate antimicrobial therapy. 

REFERENCE: 


[1] Li M, Ramos LG. Drug-Induced QT Prolongation And Torsades de Pointes. P T. 2017;42(7):473-477. 
ttps://pubmed.ncbi.nlm.nih.gov/28674475/. 


The correct answer is: Azithromycin 


Question #: 53 


1D: 54538 Which of the following is a side effect of oseltamivir? 


Corect 


Select one: 


Constipation * 


Sedation % 

Nausea v 
Rose Wang (ID: 113212) this answer is correct. Oseltamivir commonly can cause nausea 
and vomiting. 

Cirrhosis X 


| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
To recognize the side effects of oseltamivir therapy. 


BACKGROUND: 


Oseltamivir is an antiviral drug from the neuraminidase inhibitor class of drugs. It is indicated for the 
treatment of influenza. Oseltamivir is a pro-drug whose active metabolite works by inhibiting glycoproteins 
found on the surface of influenza A and B viruses. 


Common side effects of oseltamivir include nausea, headaches, and vomiting. Oseltamivir has not been 
found to cause constipation, cirrhosis, or sedation. 


RATIONALE: 
Correct Answer: 


e Nausea - Oseltamivir commonly can cause nausea and vomiting. 


Incorrect Answers: 
e Constipation - Constipation is not a known side effect of oseltamivir. 
e Sedation - Sedation is not a known side effect of oseltamivir. 


e Cirrhosis - Cirrhosis is not a known side effect of oseltamivir. 


TAKEAWAY/KEY POINTS: 
One of the side effects of oseltamivir therapy is nausea, 


REFERENCE: 


[1] Roche Canada. Tamiflu Product Monograph. 
http://www.rochecanada.com/content/dam/roche_canada/en_CA/documents/Research/ClinicalTrialsForms/Products/Consumerinformation/MonographsandPublicAdvisories /Tamiflu/Tamifiu_PM_E.pdf. 


The correct answer is: Nausea 


Question #:54 


1D: 54510 SA is a 53-year-old female who was just diagnosed with an uncomplicated urinary tract infection 
(UTI). SA has an allergy to sulfa, which causes her to have an upset stomach. SA is a mom of two 


Corot children and recently became a grandmother. SA works as a travel agent and loves to travel herself, 


fagqueton she even has a trip to Ireland planned for two weeks from now. 
(era Fesanece SA has a past medical history significant for angina, myocardial infarction four years ago, 


and Clostridium difficile infection 6 months ago. SA's medications include nitroglycerin 0.4 mg patch 
daily, acetylsal 81 mg daily, ramipril 5 mg daily, bisoprolol 2.5 mg daily, atorvastatin 40 mg 
daily, and a multivitamin. 


Which of the following antibiotics should be avoided in SA due to its high risk of causing C. difficile 

infection? 

Select one: 
Ciprofloxacin ¥ 


Rose Wang (ID:113212) this answer is correct. Fluoroquinolones have a relatively 
high risk of causing a C. difficile mfection. 


Nitrofurantoin * 
Amoxicillin X 


Sulfamethoxazole-trimethoprim % 


Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
Identify which antibiotics have a high risk of causing C. difficile infections. 


BACKGROUND: 


Question #: 55 


1D: 54531 


Question #: 56 
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Anupioucs are commony prescrivea ana are generally wen toleratea. many antibiotics can cause aiarmea as 
a side effect. Usually, this diarrhea is harmless, but sometimes the diarrhea can be a sign of a more serious 
infection. Some antibiotics are more likely to cause a C. difficile infection. Patients should be counselled on 
when signs and symptoms accompanying the diarrhea should be assessed by a physician (e.g. fever, 
completely loose stools etc). 


Antibiotics with the highest risk of causing C. difficile are clindamycin (highest risk), cephalosporins, 
carbapenems, fluoroquinolones, and aztreonam. 


Antibiotics with moderate risk are penicillins, macrolides, and sulfamethoxazole/trimethoprim. 
Antibiotics with no risk of C. difficile include nitrofurantoin. 


RATIONALE: 
Correct Answer: 

© Ciprofloxacin - Fluoroquinolones have a relatively high risk of causing a C. difficile infection. 
Incorrect Answers: 


* Nitrofurantoin - Nitrofurantoin does not carry a risk of C. difficile infection. 


e Amoxicillin - Amoxicillin has a moderate risk of causing C. difficile infections. It is not the highest-risk 
antibiotic in the options given. 


Sulfamethoxazole-trimethoprim - Sulfamethoxazole-trimethoprim has a moderate risk of causing C. 
difficile. It is not the highest-risk antibiotic in the options given. 


TAKEAWAY/KEY POINTS: 


Fluoroquinolones have a relatively high risk of causing C difficile infections. 


REFERENCE: 


[1] Deshpande A, Pasupuleti V, Thota P, et al. Community-associated Clostridium difficile infection and 
antibiotics: a meta-analysis. Journal of Antimicrobial Chemotherapy. 2013;68(9):1951-1961. 
doi:10.1093/jac/dkt129 

[2] Kane S. Which Antibiotics Are Most Associated with Causing Clostridium difficile Diarrhea? Pharmacy 
Times. https://www.pharmacytimes.com/contributor/sean-kane-pharmd/2017/03/which-antibiotics-are- 
most-associated-with-causing-clostridium-difficile-diarrhea. Published March 14, 2017. 


The correct answer is: Ciprofloxacin 


PP is a 47-year-old male admitted to the hospital with methicillin- 

resistant Staphylococcus aureus (MRSA) bacteremia. PP has had multiple admissions to the hospital 
within the past year, primarily for bacteremia; however, this is the first time that the causative 
organism has been MRSA. PP's home medications include hydromorph contin 3 mg Q12H and 
hydromorphone 2 mg Q4H PRN for breakthrough pain. PP takes hydromorphone 2 mg 1 - 2 times 
daily. PP’s hospital physician is looking for a recommendation for an antibiotic to treat PP's MRSA 
bacteremia. 


Which of the following antibiotics may have activity against methicillin-resistant Staphylococcus aureus 
(MRSA)? 


Select one: 
Amoxicillin % 
Metronidazole % 


Linezolid v 
Rose Wang (ID: 113212) this answer is correct. Linezolid has activity against MRSA. 


Ceftriaxone * 


Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
Identify which antibiotics may have activity against MRSA. 


BACKGROUND: 


MRSA is an isolate of S. aureus which expresses the mec gene. This gene expression results in resistance to a 
beta-lactam antibiotic called methicillin which in turn confers resistance to most beta-lactams. This resistance 
makes MRSA infections hard to treat. Some beta-lactams such as cloxacillin and some cephalosporins can 
treat methicillin-susceptible S. aureus (MSSA) but not MRSA. 


Drugs that may have activity against MRSA include sulfamethoxazole/trimethoprim, doxycycline, vancomycin, 
linezolid, daptomycin, and clindamycin. It is always important to get sensitivity reports as MRSA can develop 
resistance to some antibiotics. 


RATIONALE: 
Correct Answer: 


e Linezolid - Linezolid has activity against MRSA. 


Incorrect Answers: 
e Amoxicillin - Amoxicillin does not have activity against MRSA. 
* Metronidazole - Metronidazole does not have activity against MRSA. 


* Ceftriaxone - Ceftriaxone does not have activity against MRSA. 


TAKEAWAY/KEY POINTS: 


Drugs that have activity against MRSA include sulfamethoxazole/trimethoprim, doxycycline, vancomycin, 
linezolid, daptomycin, and clindamycin. 


REFERENCE: 


[1] Lowy FD. Methicillin-resistant Staphylococcus aureus (MRSA): Microbiology. In: Post T, ed. UpToDate. 
Waltham, MA: UpToDate; 2018. www.uptodate.com. Updated June 2017. 


[2] Staphylococcal Infections - Infectious Diseases. Merck Manuals Professional Edition. 
Attps://www.merckmanuals,com/en-ca/professional/infectious-diseases/gram-positive-cocci/staphylococcal- 
infections 


The correct answer is: Linezolid 


KL is a 77-year-old female who was prescribed amoxicillin-clavulanate for an infection. KL has a past 
medical history significant for depression and gastroesophageal reflux disorder (GERD). Her 
medications include venlafaxine 150 mg daily, lorazepam 1 mg at bedtime as needed, and 
lansoprazole 30 mg BID. KL is a retired dog groomer who now volunteers regularly at a local dog 
shelter. KL is allergic to pollen and gets swollen, watery eyes. 


KL explains that she has used amoxicillin before but has never used amoxicillin/clavulanic acid. She 
wants to know what the difference between the two antibiotics is. 


Which of the follawina is true renardina the difference hetween amoxicillin and amovyicillin/clavulanic acid? 


Question #:57 


1D: 58277 


Correct 


Fag question 


Send 


dbac 


Select one: 
Amoxicillin/clavulanate has activity against pseudomones and amoxicillin does not ¥ 
Amoxicillin/clayulanate is a 
combination of an antibiotic and a ESO) Cissy UDI a i 


betetan inhibitor correct. Amoxicillir/elavulanate is a combination of an 
antibiotic and a beta-lactamase inhibitor 


Amoxicillin has a greater spectrum of activity than amoxicillin/clavulanate X 


No organisms are resistant to amoxicillin/clavulanate whereas many organisms are resistant to  ¥ 
amoxicillin 


Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
To determine the spectrum of activity of amoxicillin/clavulanic acid. 


BACKGROUND: 


Amoxicillin/clavulanic acid is a combination of a beta-lactam (amoxicillin) and a beta-lactamase inhibitor 
(clavulanic acid). This combination was created due to emerging resistance to amoxicillin. Microorganisms 
develop resistance to amoxicillin by producing beta-lactamases; enzymes that deactivate the beta-lactam 
ring. The beta-lactam ring is an integral part of beta-lactam antibiotics that allows them to have antimicrobial 
activity. This combination pravides an extended spectrum of activity. 


Amoxicillin/clavulanic acid has activity against gram-positive organisms such as Lancefield group 
streptococcus, methicillin-susceptible Staphylococcus aureus, Enterococcus faecalis, and Streptococcus 
pneumoniae. Gram-negative coverage includes Haemophilus influenzae, Escherichia coll, Proteus mirabilis, 
and Klebsiella pneumoniae. Note that this is not an exhaustive list. Amoxicillin/clavulanic acid also has some 
anaerobic coverage- 


Amoxicillin/clavulanic acid does not have activity against atypical organisms (e.g. Legionella), Pseudomonas 
aeruginosa, or methicillin-resistant Staphylococcus aureus. 


RATIONALE: 


Correct Answer: 


+ Amoxicillin/clavulanate is a combination of an antibiotic and a beta-lactamase inhibitor - 
Amoxicillin/clavulanate is a combination of an antibiotic and a beta-lactamase inhibitor. 


Incorrect Answers: 


* Amoxicillin/clavulanate has activity against pseudomonas and amoxicillin does not - Neither 
amoxicillin nor amoxicillin-clevulanate has activity against pseudomonas. 


+ Amoxicillin has a greater spectrum of activity than amoxicillin/clavulanate - 
Amoxicillin/clavulanate provides an extended spectrum of activity since clavulanate minimizes 
resistance. 


No organisms are resistant to amoxicillin/clavulanate whereas many organisms are resistant to 
amoxicillin - Even though clavulanate minimizes resistance, resistance to amoxicillin/clavulanate can 
still occur. 


TAKEAWAY/KEY POINTS: 


Amoxicillin/clavulanic acid is a combination of a beta-lactam (amoxicillin) and a beta-lactamase inhibitor 
(davulanic acid). This combination provides an extended spectrum of activity. 


REFERENCE: 


[1] CPhA. Clavulin Monograph. In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Amoxicillin/clavulanate is a combination of an antibiotic and a beta-lactamase inhibitor 


HG is a 47-year-old male being prescribed vancomycin 1250 mg IV BID x 6 weeks for the treatment of 
Enterococcus faecium osteomyelitis. HG has a past medical history significant for type 2 diabetes, 
congestive heart failure, and hypertension. HG's medications include metformin 1000 mg BID, 
empagliflozin 10 mg daily, gliclazide 80 mg daily, ramipril 7.5 mg daily, bisoprolol 2.5 mg daily, 
furosemide 40 mg BID, and amlodipine 2.5 mg daily. HG mentions that he has a friend who was on 
vancomycin and experienced problems with his ears while on the medication. 


Which of the following is NOT an appropriate counseling point for HG regarding ototoxicity with 
vancomycin? 


Select one: 


Individuals with tenal impairment have a higher risk of ototoxicity % 


Individuals that use other ototoxic drugs such as furosemide have a higher risk of ototoxicity when 3# 
given vancomycin 


Individuals with current hearing dysfunction or hearing loss are at a higher risk for ototoxicity when 3 
given vancomycin 

Previously receiving vancomycin ¥ 
increases the likelihood of Rose Wang (ID:113212) this answer is correct. Previously 
i o a receiving vancomycin does not increase the likelihood of 
oy experiencing vancomycin ototoxicity. 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
To understand the potential for ototoxicity induced by IV vancomycin. 


BACKGROUND: 


IV vancomycin is a medication with the potential to cause ototoxicity. Ototoxicity induced by vancomycin 
does not happen frequently, and is more common in patients who already suffer from some degree of 
hearing loss, consume other ototoxic drugs concomitantly, or have renal impairment. Hearing loss due to 
ototoxicity usually resolves after discontinuation of vancomycin. 


RATIONALE: 


Correct Answer: 


+ Previously receiving vancomycin increases the likelihood of experiencing vancomycin 
- Previously receiving vancomycin does not increase the likelihood of experiencing 
vancomycin ototoxicity. 


Incorrect Answers: 


* Individuals with renal impairment have a higher risk of ototoxicity - Individuals with renal 
impairment have a higher risk of ototoxicity. 


© Individuals that use other ototoxic drugs such as furosemide have a higher risk of ototoxicity 


Finish review 


wnen given vancomycin - inaiviauais tat use other ototoxic arugs sucn as Turosemiae nave a nigner 
risk of ototoxicity when given vancomycin. 


* Individuals with current hearing dysfunction or hearing loss are at a higher risk for ototoxicity 
when given vancomycin - Individuals with current hearing dysfunction or hearing loss are at a higher 
risk for ototoxicity when given vancomycin. 


TAKEAWAY/KEY POINTS: 


The incidence of ototoxicity from vancomycin is reversible and most often seen in patients with renal 
impairment, hearing loss, or concomitant use of other ototoxic drugs. 


REFERENCE: 


[1] ASHP Therapeutic Position Statements, Therapeutic Monitoring of Vancomycin in Adult Patients: A 
Consensus Review of the American Society of Health-System Pharmacists, the Infectious Diseases Society of 
America, and the Society of Infectious Diseases Pharmacists. https://www.ashp.org/-/media/assets/policy- 
guidelines/docs/therapeutic-position-statements/therapeutic-monitoring-vancomycin-adults.ashx 

[2] Lexicomp, Lexi-Drugs, Vancomycin. https//online.lexicom. 

[3] Vancomycin. In Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian Pharmacists 
Association. http://myrxtx.ca. 


The correct answer is: Previously receiving vancomycin increases the likelihood of experiencing vancomycin 
ototoxicity 
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